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signalling is activated in osteoarthritic cartilage. This is especially
true when compared to healthy cartilage with a much more
abundant expression in the most pathological areas, possibly
due to the cloning and dedifferentiation seen in osteoarthritis.
The modulation of the Notch pathway could be the basis of
developing novel therapeutic targets for osteoarthritis.
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Purpose: Both physiological and patho-physiological cartilage
turnover may co-exist in articular cartilage. The distinct enzy-
matic processes leading to irreversible cartilage damage, com-
pared with those needed for continuous self-repair and regener-
ation, remains to be identiﬁed. We investigated the capacity of
repair of chondrocytes by analyzing their ability to initiate an an-
abolic response subsequent to three different levels of catabolic
stimulation.
Methods: Cartilage degradation was induced in articular carti-
lage explants for 7, 11, or 17 days (OSM + TNF), corresponding
to mild, intermediate and severe catabolic culture conditions. The
catabolic period was followed by 2-weeks of anabolic stimulation
(IGF-I). Cartilage formation was assessed by collagen type II
formation (PIINP), and cartilage degradation by MMP mediated
type-II-collagen degradation (CTX-II), MMP and aggrecanase
mediated aggrecan degradation (342FFGVG and 374ARGSV),
and proteoglycan turnover by measurement of GAGs in the Al-
cian blue dye assay. At all time points, cartilage was parafﬁn
embedded and stained for proteoglycan content and distribution
by Alcian blue staining.
Results: Catabolic stimulation resulted in increased levels of ag-
grecanase and MMP mediated collagen and aggrecan degrada-
tion, with maximal levels of 374ARGSV, 20-fold, CTX-II, 150-fold
and 342FFGVG, 30-fold induction (P<0.01). Highly distinct pro-
tease activities were found with aggrecanase mediated aggrecan
degradation at early stages, whereas MMP mediated aggrecan
and collagen degradation occurred during later stages. Anabolic
treatment increased proteoglycan content in the cartilage ex-
plants at all time-points (mild, 255%, P<0.001; intermediate,
110%, P<0.01; severe, 50%, p<0.05). Cartilage proteoglycan
loss was fully reversible after short catabolic stimulation. These
Figure 1
ﬁndings were veriﬁed by histochemistry as complete replenish-
ment of GAG in the cartilage matrix at early time points, and as
a sphere of proteoglycan synthesis around the chondrocytes in
the inter-territorial cartilage matrix at the intermediate time point.
In contrast, only at mild stages of catabolic activity, a signiﬁ-
cantly increased level of collagen-type-II formation was observed
(200%, P<0.01), which was completely abrogated at later time
points.
Conclusions: Cartilage degradation was completely reversible
in presence of high levels of aggrecanase mediated aggrecan
degradation. The relationship between reversible and irreversible
cartilage turnover and the involvement of different protease activ-
ities are illustrated in ﬁgure 1. After induction of MMP mediated
aggrecan and collagen-type-II degradation, the chondrocytes
had impaired repair capacity.
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Purpose: Death of chondrocyte cells by apoptosis is a hallmark
of degenerative joint diseases such as osteoarthritis (OA). TNFα
and IL-1β have been demonstrated to play a pivotal role in the
development of OA disease. Previously we demonstrated that
TNFα and IL-1β differently regulate Actinomicyn D mediated
apoptosis in human OA chondrocytes.
To study the effect of TNFα and IL-1β on cell death in normal
human chondrocytes.
Methods: Normal human chondrocytes were isolated from knee
cartilage obtained from necropsy. Ro (10 µM) were used to in-
duce apoptosis in chondrocytes. Apoptosis were evaluated by
using ﬂow cytometry (propidium iodide) and nuclear morphology
was evaluated with DAPI. Expression of caspase-8, -7, -3, bcl-
2 were analyzed by Western-blot and activation of caspase-8
and caspase-3 were measured by ﬂow cytometry. Prostaglandin
E2 (PGE2) was evaluated by ELISA. Caspase and cyclooxige-
nase inhibitors were employed to evaluate the participation of
caspases and prostaglandins (PGs) on apoptotic pathways in
human chondrocytes cells.
Results: We demonstrated that the level of hypodiploid peak
induced by TNF-α (10 ng/ml) + Ro increased signiﬁcantly cell
death induced by Ro (Ro: 7.99±5.3%; TNF-α+Ro: 23.05±7.3%,
n=3, p<0,0001) at 24 hours. Notably, IL-1β (5 ng/ml) unlike
TNF-α, not showed this synergistic effect with Ro (IL-1β+Ro:
5.93±3.93%). Similarly, nuclear morphological analysis indicated
that the treatment with TNF-α+Ro resulted in a high number of
cells condensed nuclei. Western blot studies indicated that IL-
1β+Ro did not induce the activation of caspase-8, -7 and -3
observed in a time dependent manner with TNF-α+Ro. In ad-
dition, when active fragment of caspase-3 was studied by ﬂow
cytometry, Ro+TNF-α induce more activation than Ro+IL-1β (at
18 hours, Ro+IL-1β: 10,6±5,61%; Ro+TNFα: 38,81±10,06%).
This different effects were not due to the antiapoptotic protein
bcl-2 that decrease in the same level in both conditions. Results
show that preincubation for two hours with all inhibitors signif-
icantly decreased the hypodiploid DNA peak by treatment with
TNF-α+Ro at 24 hours (2,86±0,6%, 5,93±3,45%, 3,46±1,11%,
and 2,96±0,66% with caspase-3, -3/7, -8 and general inhibitor,
respectively, n=3, p<0,0001). When caspase-3 was evaluated
by western blot, it was found that preincubation of caspase-8 in-
hibitor was effective to prevent caspase-3 induced by TNF-α+Ro.
